ABSTRACT: There are many factors that play a role in pedestrian and motor vehicle collisions. This paper explores some of the factors on the basis of police records, involving pedestrian accidents in the Czech Republic in the period between 2008 and 2012; the sample consisting of 19454 participants. This paper explores the impact of pedestrian factors (age, gender, behaviour, injury severity, etc.) and other road/environmental factors (visibility, accident location, weather, and so on) on pedestrian collisions. The purpose of the crosstabs analysis was to determine if there is a relationship in these selected factors; the relevance of the factors was examined in a group, not independently. The analysis identified the children and elderly as the most vulnerable road users, with the emphasis given to higher mortality of elderly people and higher tendency of children to violate traffic rules. The majority of pedestrian collisions took place in urban areas, at pedestrian crossings, with the exception of collisions involving children that took place when crossing between parked vehicles (including bus stops) and on unprotected road sections without pedestrian crossings. The results also show that the majority of fatal collisions occurred at night, and that alcohol-impaired walking is a major problem especially for the population of middleaged male pedestrians.
INTRODUCTION
This article is an explorative study focused on pedestrian accidents in the Czech Republic. We focus on factors that have been identified as significant in studies with a similar topic. Then we used them for purposes of our study. As far as pedestrians are the most vulnerable road users (VRUs), the analysis of the pedestrian collisions is an important traffic safety concern. In the Czech Republic the total number of pedestrian collisions is constantly decreasing over time, but on the other hand, pedestrian accidents are still on the increase in urban areas at night-time, and the most vulnerable groups still include the children and the elderly (Police Statistics of the Czech Republic, 2012).
Pedestrians pose almost no threat to other road users, yet suffer almost one quarter of total casualties killed or seriously injured on the roads (PACTS, 2013) . The study of overall trends in EU shows that, although pedestrian fatalities in Europe present a decreasing trend, pedestrian fatality rates are still on the increase in Southern European countries, as well as in the new EU Member States, which includes the Czech Republic as well (Yannis et al., 2011) . In comparison to other countries of EU, e.g. Germany, Ireland and the United Kingdom, the decrease has been higher than 47% from 2001 to 2010 (49% for the Czech Republic). The rate in Czech Republic was 16 fatalities per million inhabitants in 2010 (Pace et al., 2012) . The situation is more or less the same throughout the world (WHO, 2013) .
We focused on the factors that were subjects of interest in similar studies. The most common factors that are used to characterize pedestrian accidents and became central to our research are age and gender of the pedestrians (Holland & Hill, 2007; Fontaine & Gourlet, 1997) , with the strong emphasis given to the higher vulnerability of children and the elderly (Yannis et al., 2011 , Zhuang & Wu 2011 , Fontaine & Gourlet, 1997 .
According to age, children and elderly are the most vulnerable road users. The highest fatality rate occurs for pedestrians older than 75 years of age. Although a high percentage of children fatalities were pedestrians, they only represent 4% of the total pedestrian fatalities in 2010 (WHO, 2013) . The proportion of pedestrian fatalities for children varies widely among the EU countries (Pace et al., 2012) , so we try to identify the situation of this age group in the Czech Republic and expect that fact of vulnerable groups will be confirm also in our study.
Another observed factor refers to the higher involvement of males in pedestrian collisions (e.g. Beck et al., 2007; Al-Shammari et al., 2009) . In 2010 there were more male than female pedestrian fatalities in almost every EU country. Total distribution shows that 64% of pedestrian fatalities were male and 36% were female (Pace et al., 2012) . The results will be compared to our data.
We were also interested in the behaviour and condition of pedestrians, comparing mainly the positive and negative manifestations related to age and gender. One of the most important factors is also the intoxication of pedestrians by alcohol or drugs (e.g., Fontaine & Gourlet, 1997; Lee & Abdel-Aty, 2005) .
Contemporary research has also shown an interesting relationship between visibility and the number of accidents. Although it is not a specific accident type, approximately two thirds of pedestrian fatalities occur at night or under low-light conditions. The statistics from 2010 shows, that in the EU countries, 51% of the pedestrian fatalities occurred at night. The rate for the Czech Republic was 47% (Pace et al., 2012) .
The next most frequently observed factor which we are interested in is the location of pedestrian collisions, especially in urban areas (Beck et al., 2007) , and a certain location where collisions take place. Most of the accidents occurred in urban areas .
The main aim is to identify the characteristics of pedestrians and the environment and how they are associated with pedestrian accidents and its consequences. The information on the collision occurrence may help formulate and implement appropriate prevention measures.
DATA AND METHODOLOGY
The data analysed in this study were obtained from police crash reports in the Czech Republic. The analysis focuses on the period between 2008 and 2012. The crash record database used for the purpose of this paper contains records of all pedestrian collisions during the period for all the observed factors.
A frequency analysis focused on factors related to pedestrians themselves (pedestrian factors), i.e. age, gender, severity of injury, behaviour in accident situation, alcohol-impaired walking, pedestrian condition, and also roadway/environmental factors, i.e. type of collision participants, location, weather conditions, visibility or field of view (sight lines). Although in most studies these factors are usually evaluated independently, we tried to find conjunctions to provide a broad picture of concurrent characteristics of pedestrian accidents. For this purpose programmes for statistical analyses SPSS were used to run these operations (crosstabs).
During the analysed period, there was the total of N=19454 reported accidents involving pedestrians. The basic analysis was based on variables such as age, gender and severity of injury.
The age groups were divided into three categories -children (below 15 years of age), adults (15 -64 years of age) and the elderly (seniors) (65 years and more). This categorization well reflects the results of the current research, where children and elderly pedestrians are supposed to be the most frequent and vulnerable participants of road accidents.
The classification of injuries comes out of the legislation of the Czech Republic and offers the following description: (1) death, (2) severe injury, (3) minor injury and (0) 
RESULT
The study was performed on the whole sample of pedestrian collisions (n=19454) recorded by police over the last five years (2008) (2009) (2010) (2011) (2012) in the Czech Republic. The quantitative and percentage distribution is illustrated in the following charts.
Age and gender
The data describing the distribution of participants by gender were compared to the data from the National population census (2011) -it shows that there are approximately 48.9% of males and 51.1% of females in the whole population of the Czech Republic. The number of male pedestrian accident participants is 51.4% and 48.6% females in our sample, so there is no substantial difference.
Differences in total rate of designated age groups are more interesting. In the population of the Czech Republic there are 14.5% of population in the age group 0 -14 years, in comparison to 21% of pedestrians involved in accidents, 69.5% in the age group 15 -64 years (59% pedestrians involved in accidents) and the group over the 64 years of age includes 16% of the population (20% of pedestrians involved in accidents). Based on this data and in compliance with the foreign research mentioned above, children and the elderly seem to more often become the casualties of traffic accidents involving pedestrians.
The distribution of pedestrian casualties according to age and gender is shown in Figure 1 . As we can see, men seem to be involved in pedestrian accidents more often (except the category over 65 years of age), but the difference is not substantial. 
Severity of injury
In terms of injury severity in our sample, the greatest amount of injured persons suffered from minor injuries (71.4%), followed by severe injuries (17.8%) and then death (4.5%). 6.4% pedestrians had no injuries at all.
When taking into account the age groups (see Figure 2) , the elderly suffered from fatal and severe injuries more frequently (7.0% fatal and 25.5% severe injuries in this age group). On the contrary, within the age group 0 -14, the fatal consequences were present only in 0.7% cases, but on the other hand, minor injuries occurred within this age group very often (more than 80%). In terms of injury severity, significant differences between men and women were not detected. 
Pedestrian condition
It is not always possible to obtain exact data about pedestrian condition before the collision itself. Even police records usually do not contain detailed information, because it is usually very difficult to find out during the investigation what exactly was the pedestrian doing and what was running through his/her mind. For that reason, in quite a large amount of data (over 15%) pedestrian condition is marked as unknown. Unfortunately, other categories are more or less vaguely defined -over 60% pedestrians were in a good condition, almost 12% pedestrians were marked as inattentive. The definition of inattention in police terminology means other activities but paying attention to other road users (which includes eating, drinking, smoking, using mobile phone, talking to another person while crossing the street, etc.). There were almost 30% of the accidents involving children (0-14 years of age) in this category (inattention). Alcohol-impaired walking was detected in 11% of all pedestrian collisions, especially in the population of the middle-aged men (24.5%) and elderly men (nearly 10%). There were gender differences, too, e.g. female pedestrians were in a good condition in 71% of all cases, in comparison with male pedestrians (50%). In other categories the numbers were unsubstantial. See Figure 3 for more. 
Pedestrian behaviour
Pedestrian behaviour was evaluated as correct in 45.5% cases. Just in the category pedestrian condition (see above), the pedestrian behaviour was marked as unknown in the substantial amount of the data (19%). When looking at other categories, in 17% of all collisions, pedestrians unexpectedly stepped onto the road. The results worthy to notice occurred within the age group 0-14 (see Figure 4) , where the correct behaviour was the lowest one of all age groups and concurrently the highest in all other monitored categories (i.e. unexpected enter from pavement in 37%, crossing between parked vehicles in 10% and crossing off a pedestrian crossing in 28%). The difference between male and female pedestrian behaviour is shown in Figure 3 . The correct behaviour was detected in 55% of female and 36% of male pedestrians. That could indicate that women comply with traffic rules more responsibly than men. 
Roadway/environmental factors
Within the categories included in this observed factor (i.e. weather, visibility, field of view and accident location), there were no significant impacts to be found in relation with age, gender or severity of injury. More detailed analysis of the accident location shows that the greatest number of pedestrian accidents occur in urban areas (91.2% in comparison to 8.8% in the rural areas), no substantial differences were found in relation to a certain accident location (at/off pedestrian crossing etc.) and age, gender and severity of injury in our sample.
CONCLUSIONS AND RECOMMENDATIONS
The study analysed the police crash records of pedestrian collisions in the period between 2008 and 2012 in the Czech Republic. The aim of this study was to identify and refer to critical points of this type of accidents. Our research results are quite consistent with earlier foreign research. First, children and elderly are the most vulnerable road users, which is confirmed by our study.
Both these groups become casualties of pedestrian collisions more often than the rest of the population and, therefore, safety measures should be put in place to better support their protection. Other factors related to pedestrian accidents, such as pedestrian condition and behaviour, field of view, occurred in relationship with some of age and gender groups. Whereas the elderly suffer from fatal and severe injuries most of all participants, the greatest amount of their collisions occur when crossing the road at pedestrian crossings and their behaviour is evaluated as good as well as their condition. So they seem to be less willing to break the traffic rules and tend to behave more responsibly. The reason for the higher frequency and also fatality of their collisions can be added to their higher physical fragility and also motoric and perception limitations and disabilities related to age. Being aware of their decreased locomotive ability, elderly pedestrians integrate their longer crossing time into the decision-making process (Lobjois & Cavallo, 2007 In comparison to the other age groups, children suffer from minor injuries most often, their fatality is one of the lowest, and collisions occur most frequently when crossing between parked vehicles (including bus stops) and on unprotected road sections without pedestrian crossing. Their behaviour is described as incorrect the most frequently of all age groups, whereas boys are prone to risky behaviour more often than girls while crossing the road. Almost one third of all accidents including a child participant were ascribed to child's inattention.
When trying to find the explanation for the differences in pedestrian behaviour related to age, several studies including this paper were searching for an answer. The possible explanation, for example, is that middle-aged pedestrians have usually good perceptive skills and a high walking speed, but they are more conservative than their younger counterparts, thus likely to improve their safety (Zhuang & Wu, 2011) . On the other hand, young people have more positive attitude and intention towards committing violations than adults and report more errors and lapses than adults (Díaz, 2002) .
Within the whole sample of pedestrian collisions, the study identified specific gender differences. First, males seem to participate in pedestrian accidents more often than females and also alcohol-impaired walking was detected more frequently, especially in the population of middle-aged and elderly males. Women also seem to comply with traffic rules more responsibly than men, their behaviour is evaluated as correct and their condition as good more frequently than men's. According to Díaz (2002) , higher probability of becoming the male casualty of pedestrian collision can be explained by the fact that males violate traffic rules more frequently.
The weather and the accident location have not been proved as a relevant factor influencing pedestrian accidents. However, weather as a potential influencing factor should not be rejected as it needs to be assessed along with other relevant factors, not independently (Edwards, 1996) .
In this study, current findings in selected aspects concerning to pedestrian accidents in the Czech Republic were confirmed.
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